According to the standard specification of tunnel construction, it is reported that, in order not to give any influence on each other, the distance between the tunnel centers of twin tunnel should be greater than the twice of the excavation width when they are constructed in the elastic soils, and should be greater than 5 times in case of the soft ground. Generally, the distance between the tunnel centers is desired as 2.5 times of the excavation width. But it is just a recommendation not from the engineering analysis but from the design experience.
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In this study, to find out the mutual interference influence according to the separated distance of adjacent tunnels, the particle flow code(PFC) model of the distinct element method was used, and the interactive behavior of tunnels with the change of separation distance and coefficient of lateral earth pressure. This was to complement the limit of previous analysis methods based on the continuum mechanics. And, for the verification of numerical analysis model, the results were compared with those of the scaled model test under the same condition.
For the scaled chamber test, a soil tank was produced. As the material for the model, the mixture of sands, plasters, and water was used. The dimension of model was 1000*600*100mm (length*height*width) and the tunnel was simulated as a circle with the diameter of 140mm. The scaled model experiment was carried out for 8 cases while changing the separation distances between adjacent tunnel and the coefficient of lateral earth pressure.
The conclusions of them are as follows:
(1) The displacement around the tunnel according to the separation distance between the tunnel centers tends to be greater in all measuring points as the distance becomes shorter. The displacement of pillar part between the tunnels exactly changes in proportion with the separation distance until the pillar is failed under the duplicated loads. But, in case that the separation is greater than 2.0 D, the interference effect diminishes a lot, as noted in other previous studies.
(2) The displacement around the adjacent tunnels according to the change of coefficient of earth pressure decreases as the coefficient of earth pressure increases under the same separation distance.
(3) As a result of verification of numerical analysis through the scaled model test, the pattern and the amount of displacement were shown almost same. The cracking pattern was a little different around the model boundary because of the difference in physical test condition between the scaled model test and the numerical analysis model, but nearly same around the tunnel. From this result, it could be confirmed that PFC is an appropriate numerical analysis method in simulating the behavior of adjacent tunnels.
